The effect of protoporphyrin on the susceptibility of human erythrocytes to oxidative stress: exposure to hydrogen peroxide.
Binding of protoporphyrin caused a perturbation of the erythrocyte membrane, as reflected by a change in cell shape from discoid to echinocyte, and a concomitant increase in mean cellular volume and K(+)-loss. Protoporphyrin-induced changes could be prevented by the presence of BaCl2, whereas binding of protoporphyrin was not affected. Exposure of erythrocytes to hydrogen peroxide leads to K(+)-leakage and lipid peroxidation. In de presence of protoporphyrin, H2O2-induced K(+)-leakage was enhanced, whereas lipid peroxidation was inhibited. The increase in H2O2-induced K(+)-leakage by protoporphyrin was not affected by diamide or various K+ channel blockers, but could be prevented by the addition of BaCl2. The inhibition of lipid peroxidation, on the other hand, was not affected by BaCl2. These results indicate that the enhancement of H2O2-induced K(+)-leakage was most likely caused by the change in cell shape. Addition of chlorpromazine and promethazine, positively charged molecules that induce stomatocytosis, did not cause an enhancement of H2O2-induced K(+)-leakage.